Introduction
Global water resources are limited and unevenly distributed. This is further worsened by the pressures of economic growth, major population increases and climate change (United Nations Educational, Scientific and Cultural Organization [UNESCO] 2006:12) . Water is the primary medium through which climate change influences the Earth's ecosystem and thus the livelihood and well-being of societies (United Nations Water n.d.). Climate change has significant impacts on freshwater sources, which affect the availability of water used for domestic and productive tasks (United Nations WomenWatch 2009).
Water is one of several current and future critical issues facing Africa (Bates et al. 2008:79; Intergovernmental panel on Climate Change 2001:521) . About 25% of Africa's population currently experience high water stress and countries that do not currently experience water stress will be at risk of water stress in future (Boko et al. 2007:435) . Zimbabwe is currently experiencing water shortages, a situation that is aggravated by frequent droughts (Ministry of Mines, Environment and Tourism 1998). Climate projections for Zimbabwe are for a warmer future climate. Rainfall predictions for the country are less certain, although various models suggest that rainfall patterns are likely to change and extreme events are set to increase; some models predict a 10% -20% decline in rainfall by 2050 (Adaptation Learning Mechanism 2011).
Climate change is often seen as a technical problem that requires technical and scientific solutions, but there are also many social and political aspects to this complex issue (Dankelman 2002:24; Skinner 2011:1; United Nations Development Programme [UNDP] 2009:77) . The way households respond to the reduced quantity and quality of water has major implications for long-term sustainability of their livelihoods and the natural environment. Some of the factors that influence the adaptive capacity of individuals and households include income, gender, assets and entitlements, education, access to information, health, access to natural resources, social position, political relationships and government policies (Chindarkar 2012:1; Prowse & Scott 2008:47; Raleigh, Jordan & Salehyan n.d.:17) .
There is a need to use a 'gender lens' when discussing water access and climate change so as to better understand and ensure that adaptation initiatives consider the gendered differences and do not inadvertently perpetuate inequality (Angula 2010:37; Carvajal-Escobar, Quintero-Angel & Garcia-Vargas 2008:279; Nair 2012:10; Nelson et al. 2002:56; Parikh 2007:4 ; Swiss Agency for Development and Cooperation 2005:9; UNDP 2009:25; UNDP 2010:6; World Health Organization [WHO] 2011:4) . Gender refers to the differences in socially constructed roles and opportunities associated with being a man or a woman and the interactions and social relations between men and women (UNDP 2009:24) . Skinner (2011:8) warns that although there is an increasing recognition of the need to look at climate change through a gender lens, too often gender concerns are added into policies or processes as an afterthought.
Gender elements in climate change refers to the different ways in which women and men contribute to climate change, and the differing impacts that climate change has on them (Annecke n.d.; Ongoro & Ogara 2012:79) . Owing to gender roles and differential gendered access to resources, men and women experience climate variability differently and have diverse coping strategies (Lambrou & Nelson 2010:50) . Crow and Sultana (2002:712) identified three ways in which gender relations might influence the social relations of water access: gender-based divisions of work, assets or resource ownership and access, and policy discourse and local norms, which may situate economic uses of water and domestic uses in a specific gender domain.
Most of the past studies have looked at the relationship between gender and water access mainly from the perspective of roles and responsibilities of women and men in accessing water. However, another important gender dimension in the context of climate change, which is often neglected, is how differences between female-headed and male-headed households influence their access to water. Moreover, less attention has been given to analysing their perceptions of water access in the context of climate change. Chagutah (2010:vi) observed that there is a paucity of gender-disaggregated data relating to vulnerability at the community and household levels in Zimbabwe.
It is in this context that this study seeks to contribute to the body of knowledge. The first objective of the study was to evaluate how rural households in the Seke and Murewa districts access water for household use, livestock and crops. The second objective was to assess these households' perceptions on various aspects of current and future water access in the context of climate change and evaluate whether there were significant differences in perceptions of respondents from female-headed and male-headed households.
Research methods
The study was conducted in the Mashonaland East province of Zimbabwe. In 2002, the total population of Zimbabwe was estimated at 11 634 663 people, with a total population of about 1 127 413 people across 309 198 households in Mashonaland East (Central Statistical Office 2004) . About 90% of the population in the Mashonaland East province reside in rural areas. The province has 11 districts, from which two (Seke and Murewa) were selected. The two districts have climatic conditions associated with natural region II, with an average annual rainfall of 500 mm -700 mm. The amount of rainfall varies across and within the districts, with some parts receiving adequate rainfall whilst others receive inadequate rainfall.
The data were collected using a general household survey conducted between May and August 2011. A multistage sampling approach was used for collecting quantitative data. This technique was considered the most appropriate to use in the study as there were no sampling frames at district level. From each district, three wards were selected, in each ward, five villages were selected, and in each village, 10 households were selected. At village level, the household sampling frame was sourced from the village head and agricultural extension officers. Households were selected systematically, using different sampling intervals for each village depending on the number of households in each village.
The respondents in the study were the household heads. Of the 300 households interviewed in the general household survey in the two districts, 32% were female-headed whilst 68% were male-headed households. For both male-headed and female-headed households, the average household size was six members.
The statistical package SPSS was used for data handling and analysis of quantitative data. The analysis included mainly descriptive statistics (frequencies) and tests of differences on various variables between male-headed and female-headed households. Tests for normality of data were conducted using the Kolmogorov-Smirnov test; from the output, all variables had p-values < 0.001. These p-values indicated that the variables were not normally distributed and therefore non-parametric tests had to be used (Field 2009:540) . The Mann-Whitney test was used to test for differences, as it is closer to the independent samples t-test, which is generally used for normally distributed data (ibid). The significance of differences between female-headed and male-headed households was evaluated at three significance levels, namely 10%, 5% and 1%.
Results
The results are presented in different sections as follows: water sources used by households for household use, crops and livestock; perceptions on current water shortages; perceptions of changes in water availability; perception of future water access, and perceptions of future water shortages and the likelihood to emigrate to other areas.
Water sources for household use, crops and livestock
The results on water sources used by households are disaggregated by the sex of the household head. The main water source for household use for the majority of households for both female-headed and male-headed households was protected wells (71% and 72%, respectively; Table 1 ). This was followed by boreholes, unprotected wells and piped water. None of the households used river water for household use. According to the Mann-Whitney test there were no significant differences between female-headed and male-headed households with regard to water sources for household use.
For the majority of households in the study (65% of femaleheaded and 67% of male-headed households), the distance to the water source was less than 1 km. About 30% of femaleheaded and 28% of male-headed households travelled 1 km -2 km to this water source. Very few households (about 2% of female-headed households) had to travel further than 3 km to water sources for household use. There were no significant differences in distance to the water source for household use between female-headed and male-headed households.
The majority of the households cited a river as the water source for livestock (63% of female-headed and 72% of male-headed households). This was followed by protected wells (28% of female-headed and 20% of male-headed households). There were no significant differences between female-headed and male-headed households with regard to water sources for livestock. With regard to distances travelled to a water source for livestock, the majority of female-headed households (49%) travelled no more than 1 km, whilst about 32% had access to water sources for livestock within 1 km -2 km. For male-headed households, 32% travelled no more than 1 km to water sources for livestock, whilst 40% had access to water sources within 1 km -2 km. Generally, a greater proportion of female-headed than male-headed households utilised water sources for livestock that were relatively closer to their homes. In other words, they travelled shorter distances. There were significant differences between female-headed and male-headed households with regard to the distance to the water sources for livestock.
With regard to water used for field crops, all the households indicated that they were dependent on rainfall. Very few households used irrigation (6% of female-headed households; 8% of male-headed households). There were no significant differences in irrigation use between female-headed and male-headed households.
Respondents were asked which members within the household were responsible for the task of fetching water for household use (i.e. whether it was a men-only or women-only task or one shared by both groups). Responses showed that in 54% of female-headed households it was a women-only task, whilst in 46% of the households the task was shared between men and women. For male-headed households, 50% indicated that it was a women-only task, 41% indicated that it was a task performed by both men and women, and 9% indicated that it was a men-only task. There were no significant differences with regard to responsibility between female-headed and male-headed households.
Perceptions on current water shortages
Respondents were asked whether they experienced any water shortages at any period during a year ( Table 2 ).
The majority of respondents indicated that they experienced water shortages for household use (76% of female-headed and 65% of male-headed households); these differences were significant. With regard to water shortages for livestock, 48% of female-headed and 45% of male-headed households indicated that they experienced water shortages; however, the difference was not significant. With regard to shortages of water for crops, 79% of female-headed and 74% of maleheaded households indicated that they experienced water shortages for crops, but the difference was not significant.
Respondents who indicated that they experienced water shortages were asked a subsequent open-ended question related to whether they had any means to overcome the water shortages. About 39% of female-headed and 43% of male-headed households indicated that they did not have any means to overcome current and future water shortages. Respondents who indicated that they did have the means to overcome the shortages suggested the following:
• For household use: fetching water from rivers and neighbouring communities; travelling longer distances to get water; installing piped water; drilling boreholes; digging wells; deepening existing wells.
• For crops: early planting; dry planting; planting droughttolerant crops such as small grains; adopting conservation farming; vegetable gardening; reducing water-demanding cropping activities (e.g. horticultural activities); adopting water harvesting techniques; dam construction; irrigation. 
Perceptions of changes in water availability for household use, crops and livestock
Respondents were asked how water availability for household use had changed over time (i.e. comparing past availability with current availability). A greater proportion of respondents indicated that water for household use had generally become less available (47% of female-headed and 40% of maleheaded households; Table 3 ). However, some respondents indicated that water for household use had become more available (27% of female-headed and 32% of male-headed households), whilst 26% of female-headed and 29% of maleheaded households indicated that it had remained the same. Generally, the findings show that a greater proportion of female-headed than male-headed households considered water for household use having become less available, although the difference was not significant.
With regard to water availability for livestock, 43% of femaleheaded and 42% of male-headed households indicated a reduced availability, whilst 31% of female-headed and 28% of male-headed households indicated an increased availability. The perception amongst 26% of female-headed and 30% of male-headed households was that water availability had remained the same. There were no significant differences in perceptions of changes in water availability for livestock.
With regard to perceptions of changes in water availability for crops, the majority of respondents (62% of both femaleheaded and male-headed households) indicated that water had become less available (owing to reduced rainfall). Just over a fifth (22%) of both female-headed and male-headed households indicated that it had remained the same, whilst 16% of both female-headed and male-headed households indicated that the availability of water for crops had increased. There were no significant differences with regard to the perception of changes in water availability for crops amongst the respondents.
Respondents were asked to explain why they considered there to be less water available for the various uses. The majority of respondents (81% of female-headed and 83% of male-headed households) attributed this to reduced rainfall and a fall in the water table (11% of both female-headed and male-headed households). The breakdown of infrastructure such as boreholes was also highlighted as contributing to the reduced water availability (5% of female-headed and 4% of male-headed households). Increased water demand was cited as a reason by 4% of female-headed and 3% of maleheaded households. There were no significant differences with regard to the perceived causes of reduced water availability.
Perception of future water access
Respondents were asked how they perceived their water access to change in future. With regard to water for household use, a greater percentage of respondents considered their future water access to be difficult, (51% of female-headed and 41% of male-headed households; Table 4 ). About 35% of female-headed and 39% of male-headed households expected it to remain the same, whilst 14% of female-headed and 21% of male-headed households indicated that they expected it to become easier. These different perceptions of female-headed and male-headed households with regard to future water access for household use were significant (p < 0.1), with a greater proportion of female-headed than male-headed households expecting it to become difficult.
With regard to future access to water for livestock, 52% of female-headed and 47% of male-headed households indicated that they expected it to become difficult. About 29% of female-headed and 34% of male-headed households indicated that they thought it would remain the same, whilst 19% of both female-headed and male-headed households indicated that they expected it to become easier. There were no significant differences in perceptions of future access to water for livestock.
With regard to future water availability for crops, the majority of respondents indicated that they considered water for crops to become less (69% of female-headed and 60% of male-headed households). Approximately 21% of female- headed and 28% of male-headed households expected that it will remain the same, whilst 9% of female-headed and 12% of male-headed households indicated that they expected it to increase. There were no significant differences in perceptions of future water availability for crops.
Future water shortages and the likelihood to emigrate
Migration induced by climate change remains an aspect that requires attention (Chindarkar 2012:5) . In this context, respondents were asked whether they would consider emigrating to other areas if they were to experience (worsening) water shortages (Table 5) .
Generally, a small percentage of respondents indicated that they would consider emigrating to other areas if (worsened) water shortages were experienced. Only 8% of femaleheaded and 3% of male-headed households indicated they would consider emigrating to other areas if they were to experience water shortages for household use in future. With regard to future water shortages for livestock, 7% of femaleheaded and 3% of male-headed households indicated that they would consider emigrating to other areas. Concerning future shortages of water for crops, 7% of female-headed and 6% of male-headed households indicated that they would consider emigrating to other areas. Although the majority of households indicated their reluctance to emigrate to other areas as a result of water shortages, significant differences were observed if water shortages for household use (at the 5% level) and livestock (at 10% level) were to develop in future. However, there were no significant differences between responses from female-headed and male-headed households with regard to the effect of possible future water shortages for crops.
Discussion
In the Seke and Murewa districts, protected wells were the main water source for household use, rivers for livestock and rainfall for crop farming. Very few households used irrigation to support crop farming. There were no significant differences between female-headed and male-headed households' responses with regard to water sources for the various uses. These findings are in line with those of Dungumaro (2009) , who observed no significant differences between male-headed and female-headed households' cited water sources for domestic use in South Africa.
The task of fetching water for domestic use was the exclusive responsibility of women in almost half of both female-headed and male-headed households, whilst in the remainder men were also involved in this task. There were no significant differences with regard to gender responsibility for this task between female-headed and male-headed households. These findings agree with those of Nyong and Kanaroglou (1999) , who found that women were responsible for collecting domestic water in about 48% of the households in Katarko Village in north-eastern Nigeria. The authors argued that the general belief that women are the main water collectors in rural areas of developing countries did not hold for Katarko. The findings in the current study indicate that although women were generally responsible for fetching water in many households, the situation is changing in some households, with the task being performed by both women and men.
The findings in our study indicate that the majority of both female-headed and male-headed households (more than 60%) travelled less than 1 km to water sources for household use. No significant differences were observed between households with regard to the distance to water sources for household use, although significant differences were observed with regard to the distance to water sources for livestock. On average, male-headed households accessed relatively distant water sources for livestock. In Madagascar, Boone, Glick and Sahn (2011:1845) found that the distance to the available water sources had an important influence on the choice of water source. In the context of climate change, the ability to access distant water sources is important, as climate change will likely affect water quantity and its availability. This might increase the burden of accessing water (Chindarkar 2012:2; Nair 2012:10; Parikh 2007:14; UNDP 2010:6; WHO 2011:14) .
The fourth United Nations World Water Development report highlighted water scarcity, deteriorating water quality, the linkages between water and food security, and the need for improved governance as the most significant in the context of gender differences in access to and control over water resources (UNESCO 2012:22) . The majority of households in the two districts surveyed in this study indicated that they experienced water shortages. Generally, a greater proportion of female-headed than male-headed households indicated that they experienced water shortages for household use, crops and livestock. However, significant differences were observed only for water shortages for household use.
Respondents attributed the general shortage of water to the reduction in rainfall. These findings are in line with those of Angula (2010:29) in the Daures Constituency in Namibia, where both men and women reported that poor rainfall negatively affected the recharge capacity of the aquifers and boreholes in the area.
It is important to note that perceptions regarding water shortages in relation to climate change are not shaped by climate change alone, but that there are also other unfavourable factors that interact with climate variables. Nelson et al. (2002:52) noted that it may be difficult to disentangle the effects of increasing natural hazards, local environmental degradation and long-term climate change. Although the Seke and Murewa districts are not classified as highly water stressed, it is difficult to project how their future water access will change. However, according to the perceptions of household heads, it is evident that current climate variability has a marked impact on rural people's access to water; decreased rainfall was ranked as one of the most important factors impacting water availability. These findings agree with those of Quinn et al. (2003) , who found that in Tanzania water access was the most frequently mentioned threat to livelihoods and was generally ranked as severe. Angula (2010:28) observed that rainfall is an important determinant of crop harvests, successful livestock farming and better livelihood options.
Respondents generally considered their future water access to become difficult, especially for crop farming. This agrees with a UNESCO report (2012:13) that notes that water availability for agriculture is already limited and uncertain and is going to worsen in many countries. The perceptions of respondents in this study are supported by those of Unganai and Murwira (2010) , who observed that changing rainfall patterns and increases in the frequency of droughts and floods were adversely affecting agricultural yields in Zimbabwe.
The current study found significant differences between female-headed and male-headed households with regard to their perceptions of future water access for household use. More female-headed than male-headed households indicated that they expected it to become difficult. In Tanzania, Quinn et al. (2003) also found that women had higher risk indices than men for problems of access to water. Denton (2002:14) stressed that climate change would worsen the difficulties for rural women in Africa as they live mainly in water-stressed areas and are already bearing the brunt of water shortages.
Whilst this study did not focus specifically on the vulnerability of women, literature generally indicates that climate-related disasters have been found to impact women and femaleheaded households more. This is because of their poorer socio-economic situations (lack of assets and arable land) and their depending more on natural resources for their livelihoods. The disparity is exacerbated by unequal access to resources and decision-making processes (Angula 2010:35; Boko et al. 2007:458; Chindarkar 2012:6; Daze, Ambrose & Ehrhart 2009:8; Ongoro & Ogara 2012:83; UNDP 2009:27; United Nations WomenWatch 2009; WHO 2011:17) .
A study by Horrell and Krishnan (2007:1355) in Zimbabwe found that female-headed households were considerably poorer than their male counterparts. It is the poor and marginalised who have the least capacity or opportunity to prepare for the impacts of a changing climate (Demetriades & Esplen 2008:24) . Studies that were conducted in India indicate that women tend to have much lower access to critical information on weather alerts and cropping patterns, which affects their capacity to respond effectively to climate variability (WHO 2011:4) . (Black et al. 2011:s8) .
In Mali, Findley (1994:549) found that the majority of families depend on circular migration as a coping strategy to droughts. In the southern Ecuadorian Andes, Gray (2009:466) found that positive environmental characteristics such as good rainfall decreased emigration, whilst negative environmental characteristics increased emigration. The long-term projection and modelling of climate change in the north-eastern region of Brazil by Barbieri et al. (2010) show that predicted climate changes in this region will impact severely on the agricultural sector, which will result in a potential migration push to other regions in the country.
The current study also analysed perceptions of respondents with regard to the likelihood to emigrate to other areas as a result of future water shortages. The impacts of climate change on water access in the Seke and Murewa districts are likely to be strongly influenced by reduced rainfall and associated droughts. McGregor, Marazzi and Mpofu (2011:11) observed that droughts posed more severe human impacts than flooding in Zimbabwe. The findings of our study indicate that a small proportion of both female-headed and male-headed households would consider emigrating to other areas if water shortages worsened in future. These findings are supported by those of McGregor et al. (2011:23) , who observed that ecological shocks (which include droughts) did not constitute a key factor in explaining mass migrations from and within Zimbabwe over the last decade; rather, migrations were influenced by multiple interactions of many factors.
Although both female-headed and male-headed households were generally reluctant to emigrate, the slight differences that were observed can be attributed to differences in coping mechanisms adopted by households when faced with water shortages. Personal characteristics, socio-economic status and the presence of barriers and facilitators of movement have an important bearing on migration propensity (Barbieri et al. 2010:367; Black et al. 2011:s10; Gubhaju & De Jong 2009:52-54) . Lilleør and Van den Broeck (2011:s79) argued that a strong effect of climate change on the migration drivers does not automatically translate into a strong effect on migration; although a negative link between rainfall and migration seems to exist, it is unclear what drives that link. Skinner (2011:32) asserted that migration is often used as a strategy of last resort, when all other coping mechanisms have failed.
Conclusion
This study considered how respondents from female-headed and male-headed households perceived the likely impact of climate change on current and future water availability and access for various uses. The majority of both female-headed and male-headed households relied heavily on rainfall for their crops, rivers for their livestock and protected wells for household use. Households in the two districts experienced water shortages and they generally expected that there would be less water available in future. Water shortages were mainly attributed to reduced rainfall. Some respondents indicated that they had various means to overcome current and future water shortages; however, there was a significant proportion of respondents who indicated that they did not have any means to overcome the shortages. This highlights the need for interventions such as training and empowerment of individuals with regard to sustainable water use and management.
The analysis conducted show few significant differences between female-headed and male-headed households with regard to the various issues that were evaluated; the few significant differences that were observed related mainly to water for household use and, in some cases, livestock. If rainfall decreases as projected, the burden of reduced water availability and access is likely to be experienced more by female-headed households. Whilst many respondents expected that their future water access was likely to be constrained, very few respondents indicated that they would consider emigrating to other areas in response, with a slightly larger proportion of female-headed households than maleheaded households likely to consider emigrating. This study tried to analyse perceptions regarding water use in terms of three aspects: household use, livestock and crops. However, the aspects were not analysed in detail and therefore further research is needed, specifically to consider the nexus between gender roles, water access and climate change.
